Objective -To compare the prevalence of glucose intolerance (impaired glucose tolerance and diabetes), and its relationship to body mass index (BMI) and waisthip ratio in Chinese and Europid adults. We set out to measure the prevalence of glucose intolerance (impaired glucose intolerance and diabetes) in Chinese and Europid adults in Newcastle upon Tyne. For the purposes of this study, Chinese refers to residents of the UK who on the basis of name, selfdefinition, and appearance have ancestral origins in China, and includes those born in this country and those who have migrated here via other places. Europid refers to people whose ancestry lies in the European continent. The pragmatic nature of these terms is acknowledged. Our aims were twofold. Firstly, by comparing the Chinese with the local Europid population we sought to examine how differences in the prevalence of glucose intolerance between these populations related to differences in the prevalence of known and putative risk factors. Secondly, we aimed to determine the health care needs of Chinese people with regard to glucose intolerance.
There are large differences in the prevalences of diabetes and impaired glucose tolerance (IGT) between Chinese populations living in different parts of the world. For example, in Da Quing, an industrial city in the north west of China, the prevalence of diabetes in 1986 in both men and women aged 30 to 64 years was 1.6%.' By contrast, in Chinese men and women of the same age in Mauritius, the prevalences of diabetes in 1987 were 16% and 10.1% respectively.'2 Studies on Chinese people in Hong Kong and Singapore have found levels between those in China and Mauritius. There are, however, no published data on the prevalence of diabetes or IGT in Chinese populations in Europe.
We set out to measure the prevalence of glucose intolerance (impaired glucose intolerance and diabetes) in Chinese and Europid adults in Newcastle upon Tyne. For the purposes of this study, Chinese refers to residents of the UK who on the basis of name, selfdefinition, and appearance have ancestral origins in China, and includes those born in this country and those who have migrated here via other places. Europid refers to people whose ancestry lies in the European continent. The pragmatic nature of these terms is acknowledged. Our aims were twofold. Firstly 10 pm the night before. The study was approved by the local ethical committee. All subjects received written information about the measurements which would be made before they attended the Clinical Research Centre. This information was repeated verbally when they attended the centre and their consent was obtained before proceeding further.
BIOCHEMICAL MEASUREMENTS
After a fasting venous blood sample had been taken, each subject had an oral glucose load of 75 g of anhydrous glucose dissolved in 388 ml of water and drunk over a maximum period of five minutes. Venous blood samples were taken one and two hours later. Plasma was separated either immediately, by centrifugation, or within an hour (the sample having been refrigerated). Plasma glucose was measured by the glucose oxidase method'3 using an automated colorimetric method on a Hitachi 717 analyser. Diabetes and IGT were based on the value of the two hour sample following WHO definitions'4: . 11.1 mmol/l for diabetes; >7.8 and <11.1 mmolIl for IGT. In this paper, the category "glucose intolerance" includes all people with diabetes and IGT.
People who already had a diagnosis of diabetes were encouraged to contact a member of the project. If they were not on insulin and were able to attend the screening reasonably early (eg between 8 and 8.30 am) they were asked to fast from 10 pm the night before so that a fasting blood sample could be taken for the measurement of glucose and lipids (the lipid results are not described in this paper), after which they were given breakfast and took any treatment. People on insulin were not asked to fast. If the person reporting a diagnosis of diabetes described their treatment as "none" or "diet only" they were only classified as diabetic if the glucose level in the fasting plasma sample was . 7.8 mmol/l. All people reporting a diagnosis of diabetes who described their treatment as either oral hypoglycaemic drugs or insulin were classified as diabetic irrespective of their blood glucose concentration.
ANTHROPOMETRIC MEASUREMENTS
Height was measured without shoes to the nearest 0.5 cm and weight was measured with the subject lightly clothed on Avery 3306 AVB scales to the nearest 100 g. BMI was calculated as weight (in kg) divided by height (in m2).
Waist and hip circumference were measured to the nearest cm with a dressmaker's tape, at the mid point between the lower costal margin and the superior iliac crest, and over the greater trochanters of the hips with the subject standing. Waist circumference was measured with the waist fully exposed and hip circumference over the subject's underwear.
DATA ANALYSIS
The data were coded and then entered twice, to check for entry errors, onto computer. They were analysed using the Statistical Package for Social Sciences (SPSS). '' Confidence intervals on proportions were calculated using the normal approximation to the binomial distribution.' Confidence intervals on the difference between two groups were calculated using a standard error based on the combined variance of the two groups. Figures were directly age standardised (using the 1991 England and Wales population as standard) by applying weights within SPSS such that the age structures of the study populations were the same as that of the standard population but the overall size of each study population was unaffected. 15 Continuous variables were examined for kurtosis and skew, and because all closely approximated to a normal distribution differences in continuous variables between Chinese and Europid men and women, and between those with and without glucose intolerance, were assessed using the independent samples t test.
The statistically independent relationships of BMI and waist-hip ratio to glucose intolerance, while controlling for age, were assessed using multiple logistic regression in SPSS. For this analysis BMI and waist-hip ratio were divided into tertiles, the tertiles being defined separately for each sex workers in fish and chip shops.'8 Our target sample was the entire Chinese population in Newcastle aged 25 to 64 years. In the absence of an accurate and comprehensive sampling frame for Chinese people in Newcastle, two distinct sampling strategies were used: identification of subjects from the FHSA register and recruitment following advertising the study and word of mouth within the Chinese community. We compared the subjects recruited from the FHSA register with those recruited by publicity within the community. There was very little difference in age, male/female ratio, BMI, waist-hip ratio, and the proportion with glucose intolerance between these two groups. This consistency is reassuring but does not exclude the possibility that people recruited by both methods remain systematically different from the total Newcastle Chinese population. Because of the lack of an adequate sampling frame we cannot give an accurate response rate for the Chinese sample in this survey.
Comparison with population size data from the 1991 census suggests that we screened over 70% of the target Chinese population. However, we do not know how accurate the census is with regard to the size of the Chinese population in Newcastle. We identified a total of 530 eligible Chinese men and women (367 via the FHSA register and 163 from other sources -see figure 1 ) and screened 72% (380), a figure very similar to the response calculated by the comparison with the census described in the results. However, ofthose identified from the FHSA register only 60% (217 out of 367) were screened. If 70% of the target population were screened, as suggested by comparison with the census, the 163 individuals identified from other sources would need to represent close to 100% of the Chinese population who were not on the FHSA register. This seems unlikely. Our best estimate of the response rate is therefore necessarily imprecise and we estimate that between 60 and 70% of the target population was screened. In the Europid population we screened 66% of those who received an invitation. The proportion of all people with diabetes in whom the diabetes had not previously been diagnosed was a little higher, although of a similar order ofmagnitude, in both the Chinese (62.5%) and Europid (57.7%) populations than the 50% generally reported from studies in Europe and North America.'920 It is possible that people with a diagnosis of diabetes may have been slightly less inclined to take part than those without a diagnosis. In the information given out about the study people with a diagnosis of diabetes were encouraged to contact a member of the study team for advice. The need to take this action may have acted as a disincentive to some.
It is theoretically possible in a cross sectional study such as this that associations between BMI and glucose intolerance could be a result of BMI increasing after the onset of glucose intolerance. However, prospective data from several different ethnic groups continues to accumulate and are consistent in finding that both a higher BMI and central obesity predispose to the development of glucose intolerance.5 It seems reasonable to suggest therefore that the facts that a higher BMI was associated with glucose intolerance in both Chinese and Europids and this relationship was statistically independent of waist-hip ratio and age in all but the Europid women are a reflection of the role played by BMI in the development of glucose intolerance in the populations described here. It is therefore noteworthy that Chinese men and women, both with and without glucose intolerance, had markedly lower mean BMIs than the Europids but that Chinese women had a significantly higher prevalence of glucose intolerance than the Europid women (20.2% v 13.3%) and Chinese men had a similar prevalence (13.0% v 13.6%). Our data illustrate the importance of such methodological issues. For example, the higher mean waist-hip ratio in Chinese compared with Europid women is striking and might be interpreted as a higher prevalence of abdominal obesity despite lower mean BMI. Interestingly, however, waist-hip ratio was not related glucose intolerance in Chinese women when controlling for BMI in logistic regression analysis. Waist circumference, if used as a proxy for abdominal obesity, suggests the opposite conclusion to waist-hip ratio -ie, a lower prevalence of abdominal obesity in Chinese compared with Europid women (we did not attempt to identify associations with waist independent of BMI because of the strong correlation between these two variables).
There is a need for anthropometric validation studies for abdominal and generalised obestiy across ethnic groups. While acknowledging this, it seems reasonable to suggest on the basis of our results that differences in abdominal obesity are unlikely (because of lower waist circumferences and lack of statistically independent relationship with waist-hip ratio) to account for the difference in glucose intolerance between Chinese and Europid women. Other factors, such as differences in physical activity levels, poorer nutrition in utero and infancy (perhaps partly accounting for the shorter stature of the Chinese compared with the Europids), and differences in genetic susceptibility to glucose intolerance should also be considered.
In conclusion we have found that Chinese men and women in Newcastle had significantly lower BMIs than Europid adults yet the prevalence of glucose intolerance in Chinese and Europid men was similar, and was higher in Chinese women. Understanding which factors cause variations in glucose intolerance in relation to ethnic group could provide valuable insights into its aetiology. The results also have important public health implications for Chinese people in the UK, including assessing the need for the provision of appropriate services.
The data presented here invite and support the prediction that should the BMI distribution in the Chinese population shift towards that in the Europid population, the prevalence of glucose intolerance would rise markedly, perhaps to levels currently found in South Asian and AfroCaribbean populations in the UK.2526 Effective strategies to prevent this happening ought to be developed now. 
